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[57] ABSTRACT 

A method for interfacing between a transmitter and receiver 
of a digital broadcasting system using a satellite, includes 
the steps of: searching a program association table of the 
receiver for a corresponding program, and detecting a 
receiver control message packet number; detecting a 
receiver control message through the detected packet num- 
ber; detecting public switched telephone network and public 
switched data network numbers through the receiver control 
message; searching for a network information table of the 
receiver and then detecting an event information table 
packet number al a time zone corresponding to an event 
information table construction descriptor, in order to search 
for a corresponding event information table; inserting a 
VCR reserved recording descriptor into the event informa- 
tion table to impose an identification number on a corre- 
sponding program, thereby performing a reserved recording; 
inserting a price information descriptor table into the event 
information table to transmit program price information; and 
inserting a caption information descriptor into the event 
information table to provide information about a caption of 
a program before broadcasting it. 

6 Claims, 7 Drawing Sheets 
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METHOD FOR INTERFACING BETWEEN rnore of the problems due to limitations and disadvantages 

TRANSMITTER AND RECEIVER OF of related art. 

DIGITAL BROADCASTING SYSTEM An object of the present invention is to provide a method 

THROUGH SATELLITE for interfacing between a transmitter and receiver of a digital 

5 broadcasting system so as to transmit messages of a resource 

BACKGROUND OF THE INVENTION md subscriber management system, using a satellite. 

1. Field of the Invention Additional features and advantages of the invention will 
The present invention relates to a method for interfacing be forth in j he description which follows, and in part will 

between a transmitter and receiver of a digital broadcasting be apparent from the description, or may be learned by 

system using a satellite. Specifically, this invention is relates 10 P ractice of invention. The objectives and other advan- 

to the kind, construction, and form of data of a resource and ta g es of thc invention will be realized and attained by the 

subscriber management system, which are transmitted to the structure particularly pointed out in the written description 

receiver by the satellite. and claims hcrcof ™ wclt as ^ appended drawings. 

2. Discussion of Related Art e To achicvc thcse md othcr advantages and in accordance 
— j i_ * iim i_ with the purpose of the present invention, as embodied and 
Domestically, direct-broadcasting by a satellite has never broad , a J cthod for interfacing ^tcn the 

been executed, whereas it has already been executed ,n ttSD J ittel and receiver of the di ^ tal broadcasling svstera 

foreign countries using an analog way. Satellite broadcasting ., . „.. . , , . ° - 

° - & , . . . j j. using the satellite, includes the steps of: searching a program 

service produces much more improved picture and audio . . U1 c * * j- 

f L . ... r . 4 . association table of the receiver for a corresponding 

quahty, thereby proving more satisfactory reception state, 20 ^ de ^ cQntrol £ k( f t 

compared to conventional broadcasting media. It also makes u j * *• • * i • ,u 

, f 4 A . • . i j , • r« number; detecting a receiver control message using the 

whole country put in a unitary broadcasting range. The < t „ j , t & , , . .. , v u j 4 i 

j . , , ' i detected packet number; detecting public switched tele- 

satelhte broadcasting has advantages in that it is not only , 5 , , , , 5 j * i u 

L1 , . & r . i . . phone network and public switched data network numbers 

applicable to various new media but also utilized in emer- f. . , t r 

^ , L " ; „ _ 7^7 ./ L ^ through the receiver control message; searchingrforrazneta 

gency caused by disaster. However, for the satellite broad- 0 * . °i^ c ... . . , , - ■ j * • r 

& / • i ■ ^ j v i Z5 worksinformation~table;oit:the-receiver-and-an-event-mtor.- 

casting using the analog way, since fixed channels are ^ ^ , , , , .. u — :=: ^r — ~~ T- — r 

ii j * i. * - *u u c « , r mation-table-packet number~at-a-time-zone-correspondmg-to 

allotted to each countries, the number of channels for ^— — 4 *-""'~T r— r XT 

, . , , ' f , i , . j , an event -information-table construction; descnp town order-.to 

transmission is restneted. Therefore, the satellite broadcast- * , . c ~~r. — fxT ~ r . 

, . , 4 4 search-for:a:corresponding-event.information:table; inserting 

me cannot provide various services. Since a high-output v ,™ , r ~x ™i — -.— — r— — , * * * 

, r , . JjC -i LJ * t. jj a VCR reserved recording descriptor into the event lnror- 

satelhte should be used, financial burden cannot be avoided. , n 4 t & ., f. c t . . 

„ t . . 1 v ^ . it. i i mation table to impose an identification number on the 

To solve these problems, digital satellite broadcasting sys- *u u j 

j- ■ i • t. • j 1 jta • corresponding program, thereby performing a reserved 

tem using a digital way, is being developed. In America, test f. 5 ■ ■ * 5 j * * * - i * . 

. , . ... . 1 . * i. r j i . recording; inserting a price information descriptor table into 

broadcasting is being earned out. As a result or development iL f . r 4 . . . , 4 . r . r 

. j . i j . . . i . . 4 . , 1M j. .„ i. the event information table to transmit program pnee mior- 

m a video signal digitalizine technology like a digital image 4 . ^. 4 . . £ 4 - j • „ 

. & , & .,..71 . - • mation; and inserting a caption information descriptor into 

compressing and a semiconductor technology, transmission « * ■ *■ *■ * ui * *j .c *• u * 

< j . it _ . . ! the event information table to provide information about a 
to one broadcasting repeater through many channels c u t u j 4 - •* 
i -ill - j- i ii p a l j caption of the program before broadcasting it. 
becomes available in the digital satellite broadcasting. Since * . , , , . i « * . 
the digital satellite broadcasting has satisfactory power 11 K to be understood that both the foregoing general 
efficiency in transmission, and so establishes a miniaturiza- ^caption the following detaded description are exem- 
tion of a receiving antenna. The digital satellite broadcasting 40 ^ and ^knatory and are intended to provide further 
also has advantages of controlling a subscriber's access to explanation of the invenuon as claimed, 
programs, collecting the subscriber's usage record, and BRIEF DESCRIPTION OF THE ATTACHED 
providing various services such as a transmission of pro- DRAWINGS 
gram guiding information. The various services are easily ^ accompanying drawmgS) wnich are included to pro- 
provided by transmitting messages through a satellite using 45 vide a folthei underst anding of the invention and are incor- 
a resource and subscriber management system. porated m and constitute a part of ^ specification, illustrate 
The message formats of the digital broadcasting have embodiments of the invention and together with the descrip- 
been standardized by the International Standard tion serve to explain the principles of the present invention. 
Organization/International Electro technical Commission [ n me draw jng S - 

(ISO/IEC), Moving Picture Expert Group-2 (13818 MPEG- so FIG t illustrates tne configuration of a broadcasting 

2) ^nd Duptal Video Broadcasting-System information tem throu ^ satelUt accoldi t0 , he esent inven . 

(DVB-SI). The standard is being tested by some satellite ^ QD 

broadcasting systems. However, the MPEG-2 and DVB-SI FIG. 2 is a block diagram of each information table of the 

do not define structures for transmitting public switched re sent invention 

telephone network and public switched data network num- 55 ^ . . - , , ^ 

ber for automatically sending pay broadcasting subscription 3 15 a block dia S ram of an event ^formation table of 

records; program guiding construction description informa- e presen inven ion. 

tion through which much amount of program guiding infer- FIG - 4 15 a block diagram of a receiver controlling 

mation is divided into packets; reserved recording informa- message table of the present invention, 

tion for automatically performing reserved recording; and 6 o FI 9* 5 ^ a block di ^ m °f a V 9 R reserved recording 

program price information for showing the prices of pro- descriptor table of the present invention, 

grams. FIG, 6 is a block diagram of a price information descriptor 

table of the present invention. 

SUMMARY OF THE INVENTION FIG. 7 is a block diagram of a caption information 

Accordingly, the present invention is directed to a method 65 descriptor table of the present invention, 

for interfacing a transmitter and receiver of a digital broad- FIG. 8 is a flow chart of detecting a receiver control 

casting through a satellite that substantially obviates one or message, according to the present invention. 
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FIG. 9 is a flowchart of detecting a construction descrip- the program number 1, 21A, which has the RCM packet 

tor of the event information table, according to the present number. The RCM is detected by its detected packet number, 

invention. and then the telephone number and public switched data 

network number are detected through the construction of the 

DETAILED DESCRIPTION OF PREFERRED s RCM. The construction of the RCM is described in detail 

EMBODIMENT with reference to FIG. 4. 
Reference will now be made in detail to the preferred Eacn receiver, which proper addresses are imposed on, 

embodiments of the present invention, examples of which can rec °gnize ^e construction of an available RCM whose 

are illustrated in the accompanying drawings address 41 is identical to or contains that of the receiver. 

With reference to the attached drawings, a preferred 10 ^ on Code f d ^~tes the RCMs. Telephone num- 

embodiment of the present invention is described in detail. ^ 43 15 a num , be 4 r ^ ^ich the receiver must be connected. 

Alter connected to the telephone of the telephone number 

As shown in FIG. 1, a satellite system is composed of 43 me receiver is connected to a biUing system throu ^ 

transmitting station 1, resource and subscriber management public switched data network number 44 Error dete ction 

system 3, and receiver 2. Transmitting station 1 receives and 15 code 45 determines if errors occur while data is transmitted 

processes program materials 4 from outer systems, and then between me RCMs If errors occur> the receiver cannot 

transmits the processed materials to receiver 2 through the utilize the RCMs 

satellite. A satellite broadcasting system which is located ™ A c . . , . ~, 

within the broadcasting service area through Korean satellite ™ e a ," 10 ™ t of P^^gui^iig-mfomatiorMs relatively, 

"Mugungwha", can support maximum 6 transmitting sta- M &K f 1 ,ha ? tboS ? ° f °* 6r ^TaT' , , PT ° S T\ 

tions guiding information is transmitted through only one packet 

- . „ „ number, the receiver must process much amount of\ 

Resource and subscriber management system 3 controls information, and so a great storage space is needed. The ! 

subscriber s access to programs and collects subscriber's DV B-SI utilizes only one packet number so that its con'- ^ 

usage record. For these operations, an operator of the figuration does not allow a separated transmission. To 

resource and subscriber management system issues smart 25 rem0 ve such defect, me,present_invention-se 1 )arateiy_transU 

card 6 to a subscriber. Smart card 6 is a portable card of a mite =thMVcirt-i^^ 

credit card size. It is inserted to the receiver so that the defines a n~e^ent information table ^SSti^^d^iptor, 

subscriber can receive pay TV channels or pay TV pro- which ^ capable of discriminating the event information 

grams. Receiver 2 processes or converts signals from the tables at every time zone Event information table (mr j 

satellite and transmits them to television or VCR 7 and 30 constr uction descriptor 24A is inserted to network informai 

subscnber data receiver 8. tion taWe (MT) ^ for transmission of packet numbers of lhe 

In FIG. 2, partial or whole descriptions of tables defined event information tables of each time zone. The receiver 

by international commissions and organizations are omitted. detects network information table (NIT) 24, and then detects 

The tables are program association table (PAT) 21, program a : pjcke^u mto.ofJhe ^ 

map table (PMT) 22, conditional access descriptor 22A, 35 timezpngromse vent information table construction descrip- 

conditional access table (CAT) 23, network information tor^24AlncTuded in network information table 24 so as to \ 

table (NIT) 24, service description table (SDT) 25, time data detect corresponding event information table 27. _!) 
table (TOT) 26, event information table (Ell) 27, entitle ^ shown m mQ 3 descriptor number 31 is for discrimi- 

ment control message (ECU) 29, and entitlement manageJ naling descriplors of each event information table. Descrip- 

ment message (EMM) 30. tor length 32 represents me tota] length of the event infor . 

Those who transmit pay per view programs to mation table construction descriptor. Event information 

subscribers, can charge the fee for the programs which the table packet number 34 indicates a particular event infor- 

subscribers watched, through viewing records of each sub- mation table which includes guiding information on pro- 

scriber. The viewing records can be obtained through a 45 grams broadcasted between beginning and ending times, 

particular part of the receiver where the viewing records are Beginning time 35 signifies a time at which the program 

stored, which the subscriber gives to those who send guiding information of the event information table starts. Its 

programs, and through an automatic detecting way using a data value is a difference between present time and starting 

public communications network. time. Length 36 is a time length from beginning to ending 

In order to detect the viewing records using the public 50 points of the time zone of the program guiding information 

communications network, the numbers of the public included in the event information table. Transmission period 

switched telephone network and public switched data net- 37 indicates the length of time where the event information 

work are necessary for connecting to the public communi- tables are repeated. 

cation network. The numbers can be fixed or variable. In order to perform a reserved recording with a VCR, a 

Considering changes hereafter, however, the numbers 5S subscriber must be informed of information such as a 

should be variable to be readily changed. channel number, beginning time, and length of a program. In 

The MPEG-2 and DVB-SI do not define the configuration order to perform the reserved recording without such 

which is capable of transmitting the variable values, so that information, the program's identification number must be 

only the fixed values can be utilized in a conventional art. transmitted. The existing standard DVG-SI does not define 

The present invention defines the configuration of a receiver $0 the above information. The present invention defines VCR 

control message (RCM) for transmitting the variable values. reserved recording descriptor 27A, and transmits the pro- 

The following is about a method of searching for the gram's identification number to the receiver, thereby per- 

RCM and interpreting it. As shown in FIG. 2, program forming the reserved recording even though the subscriber 

association table 21 of the system uses fixed packet nura- does not know fo e program information, 
bers. The receiver detects the program association table, and 65 As shown in FIG. 5, descriptor number 51 is for discrimi- 

then searches for a location 21A where a program number is nating VCR reserved recording descriptors. Descriptor 

1. An RCM packet number is detected from the location of length 52 indicates a total length of the VCR reserved 



06/21/2004, EAST Version: 1.4.1 



6,040,850 



30 



recording descriptor. VCR reserved recording type 53 is a 
code for discriminating different recording ways where there 
are many ways for performing the VCR reserved recording. 
VCR reserved recording number 54 represents an identifi- 
cation number imposed on each VCR reserved recording 5 
way. 

For pay per view programs, a subscriber should be 
allowed to be previously informed of the price of a program 
to determine whether to watch the program or not. However, 
the existing standard DVB-SI does not define a method for to 
sending program price information. To solve the problem, 
the present invention inserts price information descriptor 
table 27B capable of transmitting the program price infor- 
mation into event information table 27. 

As shown in FIG. 6, descriptor number 61 discriminates 15 
the descriptors of each price information descriptor table 
27B. Descriptor length 62 is a total length of price infor- 
mation descriptor table 27B. Program type 63 is for dis- 
criminating pay per view programs of different types. Pro- 
gram price 64 is price information of the corresponding 20 
program. 

Where a program is captioned, a subscriber cannot know 
what language is used in the caption, and the type and 
channel number of the program before he/she actually 
watches the program. Such information is important for the 25 
subscriber because it can be a reference for determining 
whether to watch the program or not. The existing standard 
DVB-SI does not support a configuration which is capable 
of transmitting such information. Other than the definition 
on event information table 27 by the DVB -SI, the present 
invention inserts caption information descriptor 27C defined 
by the system into event information table 27. 

As shown in FIG. 7, descriptor number 71 discriminates 
the descriptors of each caption information descriptor table 35 
27C. Descriptor length 72 represents a total length of caption 
information descriptor table 27C. Caption channel number 
74 is a code for discriminating different captions of the 
program. Caption type 75 is a code for discriminating 
different types of the caption. Language code 76 is a code for 4Q 
a language of the caption. 

The following is a description of the procedure of detect- 
ing the receiver control message. 

As shown in FIG. 8, the receiver detects a packet of 
number 0 (step 101). The receiver searches the program 45 
association table for a program number 1 (step 102). The 
message transmitted is checked to determine if it is for the 
relevant receiver control message table (step 103). Where 
the message is not for the receiver control message table, the 
procedure turns back to the step 101 to resume the message 50 
detection. Where the message is for the receiver control 
message table, the error detection code is calculated (step 
104). The calculated error detection code is compared to the 
transmitted one (step 105). Where they do not match, the 
procedure turns back to the step 101 to resume the message 55 
detection. Where they match in step 105, the procedure ends 
after detecting public switched telephone network and pub- 
lic switched data network numbers in step 106. 

FIG. 9 is a flow chart of detecting event information table 
construction descriptor. The receiver detects a packet num- 60 
ber 0 (step 201). The receiver searches the program asso- 
ciation table for a program 0 (step 202). The error detection 
code of the network information table packet number is 
calculated (step 203). The calculated error detection code is 
compared to the transmitted one (step 204). Where they do 65 
not match, the procedure turns back to the step 201 to 
resume the message detection. Where they match in step 



204, an event information table construction descriptor is 
detected (step 205). An event information table is checked to 
determine that it is one which corresponds to the desired 
time zone (step 206). Where the event information table 
corresponds to the desired time zone in step 206, the event 
information table packet number is detected (step 207), and 
then the procedure ends. Where the event information table 
does not correspond to the desired time zone, the procedure 
ends right after the step 206. 

As described above, the present invention provides con- 
figurations and transmission methods of resource and sub- 
scriber management system messages, thereby efficiently 
providing: (1) public switched telephone network and public 
switched data network numbers information necessary to 
automatically transmit the viewing records of pay broad- 
casting; (2) program guiding construction description infor- 
mation necessary to divide much amount of program guid- 
ing information into many packets so as to separately 
transmit them; (3) reserved recording information for auto- 
matically reserving a record; and (4) program price infor- 
mation which informs the prices of programs. 

It is apparent to those skilled in the art that various 
modifications and variations can be made in configurations 
and transmission methods of resource and subscriber man- 
agement system messages of the present invention without 
departing from the spirit or scope of the invention. Thus, it 
is intended that the present invention cover the modifications 
and variations of this invention provided they come within 
the scope of the appended claims and their equivalents. 

What is claimed is: 

1. A method for interfacing between a transmitter and 
receiver of a digital broadcasting system using a satellite, the 
method comprising the steps of: 

searching a program association table of the receiver for 
a relevant program number, and detecting a receiver 
control message packet number; 

detecting a receiver control message through the detected 
packet number; 

detecting public switched telephone network and public 
switched data network numbers through the receiver 
control message; 

searching for a network information table of the receiver 
and then detecting an event information table packet 
number at a time zone corresponding to an event 
information table construction descriptor in order to 
search for a corresponding event information table; 

inserting a reserved recording descriptor into the event 
information table to impose an identification number 
on a corresponding program, thereby performing a 
reserved recording; 

inserting a price information descriptor table into the 
event information table to transmit program price infor- 
mation; and 

inserting a caption information descriptor into the event 
information table to provide information about a cap- 
tion of a program before broadcasting the program. 

2. The method according to claim 1, wherein the step of 
detecting the receiver control message table comprises the 
steps of: 

searching for a packet number 0 and searching the pro- 
gram association table for a program number 1; 

checking a message transmitted to the receiver control 
message table; 

turning back to the searching step to resume a message 
detection procedure, where the message does not cor- 
responds to the receiver control message table; 
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calculating an error detection code, where the message 
corresponding to the receiver control message table; 

turning back to the searching step to resume the message 
detection procedure, if a transmitted error detection 
code does not match the calculated one; and s 

detecting the public switched telephone network and 
public switched data network numbers, if the transmit- 
ted error detection code matches the calculated one. 

3. The method according to claim 1, wherein the step of 
detecting the event information table packet number at the 
time zone corresponding to the event information table 
construction descriptor so as to search for the corresponding 
event information table, comprises the steps of: 

searching for the packet number 0 and searching the 15 
program association table for a program number 0; 

calculating an error detection code of a network informa- 
tion table packet number and comparing the calculated 
one to a transmitted one; 

turning back to the above searching step to resume this 20 
detection procedure if the calculated error detection 
code does not match the transmitted one; 

detecting the event information table construction 
descriptor if the calculated error detection code 
matches the transmitted one, and checking if there is 25 
the event information table at the time zone corre- 
sponding to the event information table construction 
descriptor; 

detecting the event information table packet number if 
there is the corresponding event information table; and 30 

ending this procedure if there is no corresponding event 
information table. 

4. The method according to claim 1, wherein the step of 
inserting the reserved recording descriptor into the event 



information table to impose the identification number on the 
corresponding program, comprises the steps of: 

discriminating reserved recording descriptors; 

detecting a total length of the reserved recording descrip- 
tor; 

discriminating different reserved recording methods; and 
imposing the identification number on a program accord- 
ing to the reserved recording method. 

5. The method according to claim 1, wherein the step of 
inserting the price information descriptor table into the event 
information table to transmit the program price information, 
comprises the steps of: 

discriminating price information descriptors; 
detecting a total length of the price information descrip- 
tor; 

discriminating different types of pay programs; and 
providing the program price information according to the 
type of the program. 

6. The method according to claim 1, wherein the step of 
inserting the caption information descriptor into the event 
information table to provide the information about the 
caption of the program before broadcasting the program, 
comprises the steps of: 

discriminating the caption information descriptors; 
detecting a total length of the caption information descrip- 
tor; 

discriminating different captions of the program; 
discriminating different types of the caption of the pro- 
gram; and 

displaying a language utilized for the caption according to 
the type of the caption. 
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